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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about the multifunctional parallel processing type electronic 
device which carries out parallel processing of two or more sets of control programs by time sharing, 
In the case where the subroutine called especially on the occasion of processing of a control program 
performs read-out or writing processing of data with a serial transmission mode to various kinds of 
memories or input/output devices etc., It is related with what it was made to perform correctly, without 
interrupting a series of close indivisible data processing for forbidding a time sharing change 
temporarily on the way. 
[0002] 

[Description of the Prior Art]In electronic devices, such as various kinds of information processing 
equipments which contained the computer conventionally. In order to attain improvement in the speed 
of processing of two or more fimctions, the multifunctional parallel-processing system which realizes 
two or more functions simultaneously is adopted by processing two or more control programs, such as 
data-processing control and radial transfer control of information, in parallel. As this multifunctional 
parallel-processing system, make connection connection of two or more central arithmetic units (CPU) 
mutually, and with the parallel-processing managerial system by OS (operating system). The multi 
processing system (multi-processing) by which two or more sets of control programs were made to 
execute with two or more central arithmetic units as respectively separate processing is put in practical 
use. The time-sharing-processing sjretem (time division processing system) which was made to 
execute two or more sets of control programs in predetermined order for every predetermined 
processing time by which time sharing was carried out to short time with one central arithmetic unit is 
also put in practical use. 
[0003] 

[Problem to be solved by the invention] Since the control board of a control device is enlarged while 
needing two or more central arithmetic units when a multi processing system realizes two or more 
functions in parallel using two or more cental arithmetic units as mentioned above, there is a problem 
that an electronic device becomes a high cost. 

[0004]Then, an image scanner unit which reads the image information of a manuscript as a 
multifunctional parallel processing type electi-onic device, for example. The facsimile function which 
is provided with the printer which records image information, operates these image scanner units or a 
printer, and transmits and receives image information via a telephone line, The scanner function which 
outputs image information to the external personal computer connected with the connecting cable. In 
the multifunction information processing equipment which realizes simultaneously the print function 
which records with a printer the print information inputted from the personal computer. Form the 
computer which consists of one CPU, a ROM, and RAM, and by this computer A control program for 
a facsimile function. When carrying out parallel processing of the control program for a print function 
in time sharing, while including the step which calls a subroutine in these contiol programs. It is 
possible to realize a facsimile function and a print fimction simultaneously with time-division sj^tem, 
as the processing time of time sharing is set as very small time, for example like about 1/60 seconds. 
[0005]In this case, a subroutine called, for example when a contx)l program for a facsimile function 



(transmitting processing of image information) was processed. When reading telephone number data 
of the partner point stored in EEPROM (electrically eliminable program ROM) which adopted a 
serial-data-transfer system. Although telephone number data will be read with a serial transmission 
mode by outputting address information of a field where data is stored to EEPROM with a serial 
transmission mode following a read command. For example, it may be switched by processing of a 
control program for a print function of another side by change timing during an output of address 
information. 

[0006]hi this case, when a subroutine called when processing that print control program reads printing 
density data stored in the same EEPROM. Although printing density data will be similarly read by 
outputting predetermined address information following a read command. Since a change of 
processing control is not recognized as an EEPROM, to a part of address of a telephone number sent 
as address information. Wrong data is read from receiving meaningless data which added command 
data etc. which are sent after a change, or a read-out error occurs, and there is a problem that reading 
processing of data is not performed correctly. Even when data writing processing is carried out by a 
subroutine of a facsimile control program, and subroutine of a print control program to the EEPROM, 
there is a problem that writing processing of data is not performed correctly in a similar manner. This 
is the same even when writing in or reading data for example, to an input/output device (**/0 
equipment) which adopted a serial-data-transfer system. 

[0007]The purpose of this invention by execution of the subroutine contained in a control program. 
When performing read-out or the writing of data to a memory or an iiqjut/output device, it is providing 
the multifunctional parallel processing type electronic device which can process correctly a series of 
close indivisible data processing without being divided by time sharing. 
[0008] 

[Means for solving problem]The multifunctional parallel processing type electronic device of Claim 1 
At least one CPU, By having a computer which consists of a ROM and RAM, building two or more 
sets of control programs corresponding to two or more functions into this ROM, and carrying out 
parallel processing of 2 or more sets of control programs with time-division system, The inside of two 
or more subroutines simultaneously contained in a control program in a realizable electronic device in 
two or more functions. It is a subroutine which performs read-out or die writing of data to a memory 
or an input/output device, and the change prohibition step which forbids a time sharing change is 
included in it until the subroutine is completed to the subroutine which processes two or more of a 
series of close indivisible data. 

[0009]When two or more subroutines are contained in the control program processed by it when 
parallel processing of two or more sets of started control programs is carried out with time-division 
system by the computer, processing will be performed calling a subroutine each time. By the way, 
when the called subroutine performs read-out or the writing of data to a memory or an input/output 
device. When processing two or more of a series of close indivisible data, a time sharing change is 
forbidden by the change prohibition step contained in it until the subroutine is completed. 
[OOlOJFor example, it is EEPROM which remembered a shortening telephone number etc. that a 
memory content is not eliminated even if a power supply is intercepted, As opposed to adopted 
EEPROM, a serial-data-transfer system like address information, or read-out or write data. When 



performing a subroutine which processes 1 bit of two or more of a series of close indivisible data at a 
time in serial, Since a change in time sharing timing is forbidden, when carrying out parallel 
processing of two or more sets of control programs by time sharing. Since processing is not switched 
to a control program of the other party, it becomes exact, without dividing address information for 
read-out or writing, and becomes exact, without also dividing read data and write data based on the 
address fiirfher. 

[0011]Li invention of Claim 1 a multifunctional parallel processing type electronic device of Claim 2, 
In order [ said ] to cany out two or more 2 or more sets of control programs during parallel processing 
among control programs of a group, Establish a switching means which switches said two or more 
control programs by which parallel processing is carried out one by one to predetermined change 
timing by time sharing, and the switching means. When a time sharing change is forbidden by a 
change prohibition step, it is constituted so that a change in predetermined change timing may not be 
carried out. 

[0012]]h this case, when carrying out 2 or more sets of control programs during parallel processing 
among two or more sets of control programs, will be switched one by one by the switching means to 
the predetermined change timing according two or more control programs by which parallel 
processing is carried out to time sharing, but. When a time sharing change is forbidden by a change 
prohibition step, the change in the change timing by a switching means can be forbidden certainly. In 
addition, the same operation as Claim 1 is done so. 
[0013] 

[Mode for carrying out the invention]Hereafter, an embodiment of the invention is described with 
reference to Drawings. This embodiment has a laser beam printer and an image scanner unit, and 
record the facsimile information which received, or. It adds to the function of the usual facsimile of 
transmitting the image data of a manuscript. It is a thing at the time of applying this invention to the 
multifunctional parallel processing type electronic device (henceforth multifunction information 
processing equipment) which can realize the communication function of the data to the personal 
computer connected via the connecting cable. The multifunction information processing equipment 1 
comprises the navigational panel 2, the laser beam printer 3, the image scaimer unit 4, etc. which were 
fundamentally connected to the control unit 20 which has the one computer 10, and this control unit 
20, as shown in drawing 1 . 

[0014JROM12 to which said computer 10 was fundamentally connected with the common bus 17 
which contains a data bus etc. in CPUll and this CPUll, It comprises EEPROM (eliminating 
electrically rewritable ROM) 13 and RAM 15 which were connected via the gate array 14, DMA 
controller 16, etc. C0DEC21 which has a decoding section which decrypts the coding part coded for 
shortening of image information, and the commo data shortened in the common bus 17, 
ASIC(application-specific integrated circuit) 22 for input and output which consists of a hard logical 
circuit. The modem 23 for facsimile communications, the buffer 25, and flie communication interface 
(I/F for communication) 26 connected to the external personal computer 6 via the connecting cable 7 
are connected, respectively. 

[0015]NCU(network control unit) 24 coimected to the telephone line 5 and the receiver 8 is coimected 
to the modem 23. While the navigational panel 2 which has the display 2a and the keyboard 42b, and 



the laser beam printer 3 are connected, the image scanner unit 4 is connected to ASIC22 for input and 
output via DRAM(dynamic RAM) 27. 

[00 16] A control program for functional realization of the facsimile which operates the laser beam 
printer 3 or the image scanner unit 4 to ROM12, and controls transmission and reception of facsimile 
information for image infoixnation to an external facsimile machine (graphic display abbreviation) to 
it here via the telephone line 5, A control program for realizing the copy function which records the 
image information of the manuscript read with the image scanner unit 4, A control program for 
realizing the print function which records the printing data received from the personal computer 6, The 
control program for reahzing the scaimer function which transmits the image information of the 
manuscript read with the image scanner unit 4 to the personal computer 6, etc. are stored. 
[00 17] As a control program for functional realization of said facsimile. An idling control program 
which always detects the change of state of the multifunction information processing equipment 1, An 
image reception record control program which records the facsimile information which received via 
the telephone line 5 by the laser beam printer 3, An image reading transmission-control program 
which reads the image information of a manuscript with the image scanner unit 4, and transmits as 
facsimile information via the telephone line 5, Two or more memory transmission control programs 
etc. which read the image information which reads with the image scanner unit 4 beforehand, and is 
stored in RAM 15, and transmit are formed. 

[0018]In this multifunction information processing equipment 1, said CPUll is receivable [ the timer 
interrupt by the intemal timer which counts in hard the clock signal fix>m the clock connected to it ]. 
And for example, carry out parallel processing of the memory transmission control program of the 
facsimile fimctions, and the control program of a scaimer function, or. In carrying out parallel 
processing of two or more fimctions, carrying out parallel processing of the image reading 
transmission-control program of the facsimile fimctions, and the control program of a print function 
etc.. Whenever CPUl 1 receives about 1 / timer interrupt for 60 seconds, two or more functions can be 
simultaneously realized by carrying out parallel processing of two or more sets of control programs 
corresponding to the function of these plurality with a change one by one with time-division system 
every [ the about 1 assigned / ] 60 seconds. 

[0019]While memorizing so that change of various kinds of information sets about a print position and 
printing density when realizing various kinds of setting-out modes when realizing a facsimile function, 
and a printer function is possible, the telephone number of two or more transmission destinations, etc. 
are memorized by said EEPR0M13. By the way, this EEPR0M13 has specification which transmits a 
command, an address, and data with an every 1 bit serial transmission mode. Read-out, writing 
processing, etc. of data are performed via the gate array 14 by the read command and write command 
which are transmitted via the common bus 17. 

[0020]The received data memory which memorizes the received data to RAM 15, the record data 
memory which memorizes the dot image data which developed the received data by the laser beam 
printer 3 so that record was possible ~ in addition, various kinds of memories and buffers required for 
execution of the control program which realizes two or more functions, such as a facsimile function 
and a copy function, are formed. The dot data for two to 3 dot line read with the image scanner unit 4 
are ten:q)orarily memorized by DRAM27. 



[0021]By the way, as mentioned above, in order to realize a fiinction, two or more subroutines are 
contained in each of the control program for a facsimile function, the control program for a print 
function, and the control program for a scanner function. For example, for an image reading 
transmission-control program. The image information of a manuscript the specified quantity every, 
operating the image scanner unit 4 Two or more subroutines for reading. The data read subroutine for 
reading the telephone number of a transmission destination from EEPR0M13, the subroutine for 
transmitting image data to the transmission destination, etc. are contained. 

[0022]The data read subroutine for reading the subroutine which receives printing data from the 
personal computer 6, a print position, and printing density from EEPR0M13, etc. are contained in the 
control program for a print ftinction. Two or more subroutines for reading the image information of a 
manuscript the specified quantity every, the subroutine for transmitting the image information to the 
personal computer 6, etc. aie contained in Qie control program for a scanner fimction, operating the 
image scanner unit 4. 

[0023]Next, if the personal computer 6 is explained, as shown in drawing 2. Fimdamentally, it 
comprises the control device 30, the hard disk drive apparatus (HDD) 40 connected to this, the floppy 
disk drive device (FDD) 41, CRT display (CRTD) 42, the keyboard 43, the device for inputting 
coordinates (mouse) 44, etc. The control device 30 comprises ROM32 and RAM33 which were 
connected to the common bus 36 which contains a data bus in CPU31 and this CPU31, I/O interfece 
34, and the communication interface (I/F for communication) 35. 

[0024]The hard disk drive controller (HDC) 37 which carries out drive controlling of the hard disk 
drive apparatus 40 to I/O interface 34, The floppy disk drive controller (FDC) 38 which carries out 
drive controlling of the floppy disk drive device 41, and CRT controller (CRTC) 39 which carries out 
drive controlling of CRT display 42 are connected, respectively. The multifunction information 
processing equipment 1 is connected to said communication interface 35 via the connecting cable 7. 
While the created printing data can be transmitted to the multifunction information processing 
equipment 1 by this and it can record by the laser beam printer 3 of the information processing 
equipment 1, it is possible to receive the image information read with the image scanner unit 4 etc. 
[0025]By the way, the data read subroutine contained in the image reading transmission-control 
program as mentioned above. The data read subroutine contained in the control program for a print 
fimction is same routine fimdamentally, next the data read subroutine of this EEPROM13 is explained 
based on the flow chart of drawing 3 . Mark Si in a figure (i= 10, 11 ...) is each step. 
[0026]During execution of an image reading transmission-control program, when the data read 
subroutine of the EEPR0M13 is called, the change inhibit flag NCF is set first (SIO). (flag data = "1") 
Here, the flag data of the change inhibit flag NCF shall be stored in the register section or the suitable 
working area of RAM15 established, for example in CPUll. Next, reading processing of data is 
performed (S 11). 

[0027]In this reading processing, when reading the telephone number of the specific partner point, via 
the common bus 17, first, a "read command" is oulputted with serial data and a "reading address" is 
continuously outputted from the gate array 14 with serial data to EEPR0M13. As a result, the gate 
array 14 outputs the "ACK command" and the telephone number read from EEPR0M13 after this to 
the common bus 17. 



[0028]And when reading processing is completed, the change inhibit flag NCF is reset (flag data = "0") 
(SI 2), and the return of this subroutine is ended and carried out. Here, these [ SIO and S12 ] switch 
and it is equivalent to a prohibition step. Next, the routine of the time sharing change processing 
control (it is equivalent to a switching means) which switches processing control by time sharing 
change timing is explained based on the flow chart of drawing 4 . The return of this control is ended 
and carried out without reading the flag data of the change inhibit flag NCF first, and carrying out the 
change in (S20:Yes) and predetermined change timing when set if this control is started. 
[0029]By the way, when the change inhibit flag NCF is reset, time sharing change processing for 
switching (S20:No) and processing control to the other party, and processing them is performed (S21), 
and the return of this control is ended and carried out. If here explains the change of the processing 
control by time sharing change timing. The data of PC (program counter) of CPU 11 concerning 
[ perfomied / aie tlie same as tliat of Qie case where a subroutine call is carried out by the usual 
interruption, and / while and ] processing control. While carrying out the stack of the data of SR 
(status register), etc. to the predetermined field of RAM 15, data of PC, data of SR, etc. about 
processing control of another side switched and performed are read &om the stack area of RAM15, It 
is switched by storing in PC, SR, etc. of CPUll, respectively. 

[0030]For example, when parallel processing of the image reading transmission-control program of 
the facsimile functions and the control program for a print function is carried out by time sharing, an 
operation in case the read-out subroutine mentioned above is performed is explained based on drawing 
5. a time - Tl ~ setting ~ an image reading transmission-control program ~ starting ~ having - the 
time ~ Tl to image reading and transmitting process TAl ~ performing ~ having . In [ time in the 
middle of execution of the image reading and transmitting process TAl ] T2 on the other hand. When 
the control program for the print function which records the printing data received fmm the personal 
computer 6 by the laser beam printer 3 is started, parallel processing of T2 to image reading and 
transmitting process TA and the printing processing TB is carried out by time sharing at the time. 
[0031]and - in the time T2 or subsequent ones ~ 1 / time sharing change timing tl in every 60 
seconds, t2, and t3 ... parallel processing of printing processing TBI, TB2, TB3 .., and image reading 
and transmitting process TA2, TA3 and .. is carried out to ** by turns by time-division system. By the 
way, at the time in the middle of execution of image reading and transmitting process TA3, in T3, 
since the data read subroutine of EEPROM13 is performed. The change inhibit flag NCF is set and the 
change by time sharing is forbidden before T4 the time of the data read subroutine being completed. 
As a result, the change in the time sharing change timing t5 is not performed. And in the time T4 or 
subsequent ones, it is the time sharing change timing t6 and t7... It is switched to **, printing 
processing TB is completed in the time T5, and image reading and transmitting process TA is 
completed in the time T6. 

[0032pvlamely, like a read command, a reading address, and read data to EEPR0M13 by this data read 
subroutine. When performing 1 bit of reading processing at a time in serial, two or more of a series of 
close indivisible data, Since the change in time sharing timing is forbidden, when carrying out parallel 
processing of two or more sets of control programs by time sharing, Since processing is not switched 
to the control program of the other party, it becomes exact, without dividing the command and address 
information for read-out, and becomes exact, without also dividing the read data based on the address 



further. 

[0033]As explained above, it has the computer 10 containing one CPUll, By building two or more 
sets of control programs corresponding to two or more functions, such as a facsimile function, a print 
function, and a scanner function, into ROM12 of the computer 10, and carrying out parallel processing 
of two or more sets of control programs to it with time-division system. Simultaneously in the 
realizable multifunction information processing equipment 1 two or more fiinctions. The inside of two 
or more subroutines contained in the image reading transmission-control program of a facsimile 
function. Like [ it is a subroutine which reads data to EEPROM13, and ] address information or read 
data. Since the change prohibition step which forbids a time sharing change was included in it until 
the subroutine was completed to the data read subroutine which processes 1 bit of two or more of a 
series of close indivisible data at a time in serial, During execution of the data read subroutine, the 
change in time sliaring timing will be certainly forbidden by change processing control. Since 
processing is not switched to the control program of tiie other party when carrying out parallel 
processing of two or more sets of control programs by time sharing, it becomes exact, without 
dividing the address for read-out. It becomes exact, without also dividing the read data based on the 
address further. This is also the same as when writing data in a predetermined address to EEPROM13. 
[0034] As opposed to the input^output device of C0DEC21 provided in the control unit 20 as a change 
mode of said embodiment here, or others. For example, when it is necessary to transfer serially 1 bit of 
writing or read-out of data at a time to predetermined timing, only while performing flie subroutine for 
it, it may constitute so that the change of time sharing may be forbidden tenporarily, and the same 
effect as the case of the above-mentioned EEPROM can be done so. The computer containing at least 
one CPU is formed, and it may be made to apply this invention to various kinds of electronic devices 
which adopted the multifunctional parallel-processing system which realizes simultaneously two or 
more functions, such as data processing and radial transfer of information, with time-division system. 
[0035] 

[Effect of the Invention] According to the multifunctional parallel processing type electronic device of 
Claim 1, it has a computer which consists of at least one CPU, a ROM, and RAM, By building two or 
more sets of control programs corresponding to two or more functions into this ROM, and carrying 
out parallel processing of 2 or more sets of control programs with time-division system. The inside of 
two or more subroutines simultaneously contained in a control program in a realizable electronic 
device in two or more functions. It is a subroutine which performs read-out or the writing of data to a 
memory or an input/output device. Since the change prohibition step which forbids a time sharing 
change was included in it until the subroutine was completed to the subroutine which processes two or 
more of a series of close indivisible data, As opposed to various kinds of memories or input/output 
devices, like [ in the case of transferring 1 bit of address information etc. serially at a time ], When 
performing a subroutine which processes two or more of a series of close indivisible data. Since the 
change in time sharing timing is forbidden and processing is not switched to the control program of 
the other party when carrying out parallel processing of two or more sets of control programs by time 
sharing, it becomes exact, without dividing read-out, the address information for writing, etc.. It 
becomes exact, without dividing read data, write data, etc. based on the address. 
[0036]According to the multifunctional parallel processing type electronic device of Claim 2, do so 



the same effect as Claim 1, but. In order [ said ] to cany out two or more 2 or more sets of control 
programs during parallel processing among the control programs of a group, Establish the switching 
means which switches said two or more control programs by which parallel processing is carried out 
one by one to the predetermined change timing by time sharing, and the switching means. When a 
time sharing change is forbidden by a change prohibition step. Since it was constituted so that the 
change in predetermined change timing might not be carried out, When carrying out 2 or more sets of 
control programs during parallel processing among two or more sets of control programs, will be 
switched one by one by the switching means to the predetermined change timing according two or 
more control programs by which parallel processing is carried out to time sharing, but. When a time 
sharing change is forbidden by a change prohibition step, the change in the change timing by a 
switching means can be forbidden certainly. 

[Claim(s)] 

[Claim l]By having a computer which consists of at least one CPU, a ROM, and RAM, building two 
or more sets of control programs corresponding to two or more functions into this ROM, and carrying 
out parallel processing of 2 or more sets of control programs with time-division system, Mside of two 
or more subroutines simultaneously contained in said control program in a realizable electronic device 
in two or more functions. It is a subroutine which performs read-out or writing of data to a memory or 
an input/output device, A multifunctional parallel processing type electronic device incorporating a 
change prohibition step which forbids a time sharing change to it until the subroutine is conqjleted to a 
subroutine which processes two or more of a series of close indivisible data. 

[Claim 2]In order [ said ] to carry out two or more 2 or more sets of control programs during parallel 
processing among control programs of a group. Establish a switching means which switches said two 
or more control programs by which parallel processing is carried out one by one to predetermined 
change timing by time sharing, and said switching means. The multifunctional parallel processing type 
electronic device according to claim 1 constituting so that a change in predetermined change timing 
may not be carried out when a time sharing change is forbidden by said change prohibition step. 
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ff)>mi>zmixmtii^ivk^y)v-i-ytii. m-^E 
EPROMiz-^mtix^^m^m^T-^ m?f-iiit 

m^m-tz b(>z^j: ItiK EEPROMtLTii, ffiSfJ 
icS^>fiT < 1 3-7y HT-^^:i:-^^il;if^*Eg5|c:5:7^- 

^c7)EEPR0Mt^^LT. yr^'y^mi 

mru^yj^co^yju-i-ytrv y humruVyj^ 
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-mmu^mmLtzxia^mm {±/omm) ^zn 
[0007] *isHjoMW{i. mmruf^yMziftti 

ill. i t < imi,zmi%h X 5 ^x^'immfniM 

[0008] 

mmm^mmii. i!'-*<i:*>i-ococpu, romst^- 
commi,z»m?> mmmmmyn^/yA^mTi^. 
I. ^ t fci 0 , mmmmi nmzmm^m^j:m^mm 

ycoa*.. ^^Uhl^MXlii:^mmizjiiLXf-i^(r> 

m^tiiLxim-^jk»md-^yf\^-i-yTh'^x. m 
±timim±:^T'yrm^mA.i£i>cox'$>^, 

[0 0 0 9] aye*-^fcj:i9. e»§:fiit«&fflO 

^tiil-t^Wi:. ^mm^y')l-^yt:zi~jUL^j: 
ii^^mti^mff^ti^Zb^z^'xl. tZ6X\ 

mz'tttiiwmtm±xy''yr^zx^. ^my}v- 
i-yifi-^jth t x"mwmmtm±^tih . 
[0010] mm. m.-h^m^ixx mwmm 

*3*T.=5:V^J: 0 tMii«K##=5:t'^fE1iLJtEE PR 

pROMt*ft. mm. TYvxT—}f'^?>-^Lh 

mumti^m±.^fih cox\ mmmmmru 
2^m%mxw\imm-h^^\,z. m^mmmru^ 

'yUz^mif'm.x.ioiit£\^Z.bt^i^. ^^aiL^»^ 
a^(7):^cOT K V7.'f—^ti^W[^ivf\.z'Smzti: D . 

[0011] if«]I2«^«SgM^T«Mm^^*{±. 



t J; SEifSo-tMi. S y^TJi^ izim^umt 

^y:f^i.zmumt^:L^d:\^Xomm^titzi> 

[0012] ioJi^fcti. m&mmru^yj^co 

mimizx *) . mm^timmmmrvj 
f^yj^^mmizxm^mmi^^ 5 yi^xm^^z 
miii^tLi,zb^z^j:6tiK imm±x7-yrizx o 
m^wmix.m±^tifcb ^ ut. mmt^mzxi 
iynz}5i^mmt^^i,zm±ttzb 
ifix'th. ^(Dm. mm.\bmm.'mmi:m-th. 

[0013] 

y^^^:<-i?x^^^m^L. ^mLtzyri^i^ 

^si^m^ffyy T^'i^VJ (OW^iztalx . ^^-f 
)V^itLXW^^i\:ttn-v^iV=iy\^a.-nzm-h 

m. (.m. ^fH-y ryi^i^B ymss!»mb\>^o ) 

f>z^m^mLrz^'^c7)hc0X'$>l. v;l.^7ry^ 

y 3 ymi9!^m m.mi ^z^^tx a t . m^m 

iz. l'Oc7)3:xb°i-^'l OSr^■-rl.r^y^^-;^a.- 
■y h 2 0 f: , y h h20 izmi^^ti 
/iaf^>N%;P2. L-— !fruy^3. -f^-vXdfA--^ 

[0 0 14] friBnybv-^i o{i. m^mi,z. cp 

Ul It, CICOCPUI lCT-^'>'S'X^i;'^-^t?3t 

wN'x 1 7 -csgg^tLit ROM 12b. -y-h ru^ 1 

4^^i-LT^§flJtEEPROM («meiJtM*tT 

mmt«im^ROM) ist. rami st. dma3 

xnizii. ^ j(-i^m<^mii^cr,mz^^ttm 
^mRvmm^tix^^hmmT-:!'?:9.-^ittm^ 

-f[ig|52:#1-|.CODEC2 1t. A-Kpi^.y ^'HHg*. 

/55rSAa5:^fflAsic (rru^r-i^gy 

-f >y • >f yT^V-r>y H • -9--^>y b ) 2 2 1 , 7 

r^zy^Vmi§m=efJ^23b. ^■^vyr25b. 
^<r>j i~ y -t/l^n y h° A-^ 6 l,zm^ir~y)U 7^:iYl 

xim^titzmmm^ y^-7x-x (aftffl i/f ) 

2 6i:*^5^^fg«$tlTt^|.. 
[0 0 1 5 ] ^yt. ^tA2 3 tfSIH^SSt/S 

A S I C 2 2 i,Zi±. T -f xri^^ 2 aS,t/'df-4^- K 4 
2 b ^r*■tl.«f^^•^v^2 i: , 1^— (frU y:? 3bm 
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m^tlli:bi:>l,Z. DRAM ir^i-i-y^ ■ RAM) 

So 

[0 0 16] zzx\ R0Mi2t{i. v—fruy^ 

- V X ^ -V -ym. 4 x'mm^Lfmmi^ a^- vwk^ 
[ooi7]BfriE7ri?^$y (rmmmn^mmr 

xi^'yl>.h\^X\t. '7il^7ry^iyay'mm.mm 

1 (^m^itim^zmmth ta f u ymmru^^y 

m<0>f^->?^f^Sr^^-^->^^^-?^«4 
T^^M'>X^mm5^ifLXyri'i^^VT-:S^b 

A?(-=Jx^-ri-mW:4X'm^n'}XRAMl5l,zmi 

^tix\,^^A ^-i^mm^mixmrnti^^m 
mmmrn^yM.^xmm^if^tLx^^i. 
[0018] z<7)'7)Ui-y r 3 y'mm.mm. i 

tisv-^TJi. ffilBCPUl iJi. -eixtcSS^^iiTv^l. 

^ i I, ^ 0 a^^^gWf (t^fg(c=Sro 
TV^I,, ^LT. mjf. ^r^^v-SU^Ig^Tj^-^^TC 

J^t^MrHmLfz^ . yri'i^^'mmff)o*><7)A^ 

~'jmwL^mmmmruyy2>.tr^) y vimmmr 
•tl.Ji^Wi. cpuii*m{f. *«;i/6 0#o^ 
mfhmmmmruyyj>.i^<m'^x htit^m i 

S t i "9 , IgScolStl^ IBH^tHS-C^ S J: a fc:=5r 

[0 0 1 9] mfSEEPROMl 3Wi:. yr9>'^'>) 

^(7)mm^^j:t'mim^tix^^i>. t^hx\ cicoe 

E P ROM 1 3{4, 1 M'v b-t'-^iOi^U T/l-KjMi-ittC 



[0 020] RAMI 5fc{i. S«L)tT-^^ 
y y^ STwimmfiZmiLI^ K >y h-f ^-i^'r-rJ'S: 

mttwim-'!'^'^ y fcaD;tT . 7 r s y 
j^ff)m^zm^j:^m(0)<^^)^;^-vyTifmt:>iix 

ut. Htc, DRAM27Wi. 4 )>—'Jx^^i-^m. 
4X'mmA.f£2'^3 Y-yhyA ym}^-/ Vf-i'i}^ 

-mmzim^tiixoizyk',x\>^i. 

[002 1] bZ6X\ m^LfzXdliZ. 7T^$/$U 

mm<^)^mmrti^^M,^~>. ■/ y y hm^omomm 
ruyyj>.^^ x^^i-mm<r)^mmrx:i yy2>.n^ 
mm:^-fhuzm.my)v~^yb^^t. 
iix\^h, mm. A y'—'jmm.rmmmrxiyy 

Uz\i^ >f^->''X=5f^i-ga4&«S€^*>'^>MII 

-i-y. 3M«3fe<oitMS^*EEPROMi si^i^m^ 

tiJ-f^iOT-^'^ait1f7';l/-^y. ^comm^tiiZA 
ji-yT-:}'mmth^^yf}^-i-y^j: }£ifi^tti 
X\^h, 

[0 0 22] i::^. r^}yvim<r>^kmnruy3J^ 

s^r^^fr/p-f-y. m^^eg^Ep^iis&EEPR 

OM 1 3*^ii>M^t[i-r^cOx-^M^ff} t-r7;l^-^y 

-9 6^zmm-hm^r)v-^yts:}ii!i^tfix\^ 

[0023] mz. yt-y-^/i^ayh-jL-^ 6{COV^T 

wm-h h , 02 fc^-r J: 0 \,z. wm.z. mmm.3 

ot. ::tnzw^^itfz^\~}i7'^x^]^yAymm. 

(HDD) 40t. yti'/h'^-f^X^VyAy^ 
(FDD) 41i:. CRTf^xrUA (CRTD) 4 
2i:. ^f-4<-H4 3i;. ffi^^I^S (V'^X) 44 
=5rift1ifig§tl.'CV^S, |ijffll^a3 0{±. CPU 3 1 

C:<?3CPU3 ltT-:5'^<XSr-^tf3^yA'X3 6 
K^§it/SROM3 2, RAM3 3. X^^Ay^- 
7x-X3 4ST/fflflffl^y^'-7x-X (fflftffll/ 
F) 3 5tTlf)t§ixTV^I.. 
[0 024] ^/t. Aai^I^y^-7x-X3 4fc{i, 
A- Ft ^ 7-ga4 0 ^ W0J»t-5A- K 

f^x-^YyAy-nyhu-y (HOC) 37t. 7n 

'y h° ^ -T ^ X K 7 7-884 1 ^wmum-th y n 

-ybV-TVx^K7-^7"3yhn-7 (FDC) 38 
b. CRTf^xri'AA2iUmmthCRT-:iy 
Vu-y (CRTC) 3 9bim^W^^tlX\^^. m 
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^LT v;^f-7 ry^i^a ymmmw: 1 mm^ti 
B 1 ff)\y-f-7' vy^3 x-mmtl c: t *>T'§ .^-Sr. 
[0025] fci^T. KfjiUcidtC. >f^-i^m 

rffv-i-yt. rvymm(r>mmmrx:3^yMz 
^tixif-m^mt^rfu-i-ytii. m^mzm 

mcO)P~i-yX'h^. ZCDBEP ROM 1 3 cr>f 
-rJ'^^ai t tT'Vl'-f-ytov 1-C . H 3 (7)7 n-^-v 

-hizm-^^-^xmmi. Hffl^^s i ( i = 1 
0. 1 1 ■ ■ • ) li^x^'/rxhi, 

[0026]-^ OiMfiftlJffllTa^ 
^T*t, ^cOEEPROMl ScOf-^gn^ajL-y-r/l- 

ncP ifi-t'/h (79;/r-^= rij ) (SI 

0) . iizT. ^ffmtm±yyiniCF coyyf^T- 

Ml 5 cOiiS^ry-df y^/x U rtctgS^^ttTV^S t 

b-ti. mz. f-i^<7)m!ff-Bib>mifim^tii (s 

11) . 

[0027] z(7)m^iiiLmm^zi3\.^x . m^^^<o 

mm^m^mtb^Ui. a^yj-^xn^^lX 
^^■-hrv^ 14*-^>EEPROMl 3t^tLT, 5fe-f 

-fcofe*. y-y-riy^ 14{i. tack nvVFj 
^^XtCggftTEEPROMl 3*>^>M^|±lL7tmiS 

[00 28] -eLT. m^ummis^^Tttik^iz 

{i. ^^.#±77^^ 3&sy-tr>yb (77^T-^' = 
roj ) (S12) . ^oi^7';W-^y^*|TLTy 

5fe-rt^«;t«±77^^CF c077:/T-:?*^ilSi?^ai$it 
-fe>yhStlTV^Si;#fc{i (S20: Yes ) . @rgcO 

miLX')^-yth, 

[ 0 0 2 9 ] a i «i.«lt7 7 ^CF ifi^} -fe -y 
b§tLT>.>l,fc#t{i (S20:No) . MSfJffllSrffi^ffl 

^.zmmtx^m-th^mtmmmmmhm^^ti 
(S21) , zmmmiLx^j^-y-th. zzx\ 
mfm'cmx.^^ s yyi^zx. hmmm<^mmuz':>\^ 
xwmth k . m^mmmzx ^^f)v~^ya^ 



)v-fh^tnw.xm. msLx\^fz--n(n^mmm 
tM-ri.cpui loPC im^yM.- ij-^y-^) <d 
r-S'. SR {Xf~^x ■ WJX^) Or-^^S:R 

AMI 5(r)m.ffmmf,zx^^y 9-^,-1]^ mmi^ti 
xmxthmn<DmMmzmt p c<nT—?^sR 

X. CPUl KOPCfcSR^tC^-^tSiWrfSifcT'fl] 

[0 03 0]M;t{i\ 7r^'i^SU^figiO'5*>co-f^- 

mmruyyA t trnmixmr^m^tix 

tc. m^aL/i^^^^JiL^f7•;^-^y;!)iH^f§nl,i:#^o 

v^T, -^^->>M^]R'9iMfi»J«7°Dj5^7A35i-S§ 
ii. ^cO^jSTl:«)^/?>-<^-i-mK03lfl«TAl 
mr^fih. ^iO-^^-i^'a^^KOiMS^TAl 
<^»fT»+mjST2tt>v^T. A°-y-f;payti- 

^J' 6 *^^>Sft Lf^r u yVT—^-k v-^r y 3 x- 
iB«-ri.7-U y Mi#giO^i7)0JiiToi5^7A*sSijS^i 
fct^tfi. •e-m^T2*»/c>. >f^-vig;?^]R>9Sitt 

[0 03 1] -et-C. lSF^T2J.»tfeV^T. 1/60 

g^iomi-fiMmi.^s'^sy^t K t2. t3 - ■ ■ 

mz. TUyVjnSTBl . TB2 , TB3 • ■ ^-'J 

mmmm>miP2 . tab . ■ ■ bi}^mwi-m^zx 
^^mzikmm^tii. t^^x. ^^-=jmm^ 
mmmmTM ontf^+^oa^^sT 3 ti3 v-^t . e e p r 
OM 1 3(^T-^m^iiiL-tf^i'-i~ytm^7^fii<^ 

^iiiL^y)i-i-yi^^Ti-m^T4txff)m. ^ 

^^^y-ft 5\,zisnhm^x.if^hfLh:itm^^, 
-g-LT, i*^T4m{=*5v^T{4. mmmx.s'^^ 
y^te. t7- • BS^Tstfcv^ 
TryybMB*s*^7t. »^T6tfcv^r>f^-v 

[0032] m*>. z<r>T-m^&i^rj\^^y{z 

JtO, EEPROMl 3t*ttT, B!;^ffiL3^yh'^ 

m^miT ]^uxmm^iiiiT-^^j:mxdiz. m 
m<7)-mcomm^^<7)T-^^: 1 t-y h-roi^>jr;> 
wt^a^^m L>mimffi-i t ^ izn. m-wn^-! s y 

^'yj^^^m^wixmam-tm^iz^ m^mmmr 

o77AtMa*^"«i.^.ix5ri.^it*>^>. K^SLO 
^coa-^y }i^T }^\yXf-^t^m^ti-ft,ziEmi,z^j: 

[0033] JiUbiJJHJUCctat. 1OC0CPU112: 
•^tfnytv-^'lO^fiii.. aytjL-^i ocoro 
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Mi2t. ^r^i^syatg^ruyhsig^x^jf-Y^h 

\,z-^tixhmL<r>-^f}V~i-y<no%. eepromi 
3 ^zn LXT—^<m^^L^'€o-^y)v-i'>'Ch-> 

tc. m.<r>-mcomm^mr~'?-^ i t'>y h-f 

umttmmmmmi^zii ^-^t,zm±^K^ ^ t 
t^ro . mmmmrn^yAmmix-mmmt 

^j:^^^bi}^h. m^mL^mTYuxmrn^ti-fi^z 

jESt^r 0 . mzm<^7 }^ UXizA-^< m^^iULr- 

^^h-»miVfiZJEMiZ^h> ZCO^tit. EE PRO 

izi^mmThi. 

[0 0 34] z;ix. msmmmcomMMttx. 

ayhu~fU:jL~-yh2 0l,zmfi^titzCODEC2 1 

hi\^mm(DXiii:^mmizMix. mm. r-^ 

^y)\^-i-y^mmmmf~mmi,zm^wi<Dmmi 
^m±'mdi,zm&Lxi,x<. ±iaEEPROMio 
nmm^mini , mz. '>^< thi'^<D 

Mmm'^m<^xtiiMmi:mmwL(7)mmmm^zm 

[0035] 

mmm^} mmi(r>mm.nmmvm:Wiz 

XiliS. iJ^:&<i:i>lOC0CPU, ROMat/fRAM*» 

i^^j::^ay):f^-^imi. Z(7)ROMlzm.<^mmiz 

^izx 2mj±mmr'a^yAimmmt?> ^ 1 1 
i o , wmmmmmizmm^m^xm^^iz}5\,^ 

X. unr^yyMz^tfi^mi<^-^y')v~^y(D'i 
*>. ^^y^i-v^iiAffi^'j^mc^i^tTT-^oi^^^iii 
Lx^im^'^^^'^^-^-fjv-^yx'h-iX. miffy- 
mfrtmm^mf—^^^mf^-^-fjv-^yiiz^ ^ 
m^jv-^yifi^-j-fh t x-mmmt m±-t^ 



imx.m±XT V rim.mkA.ti(Dx\ ^a^o^ ^ y ^ 

h\^iX^:hm.\,znLX. mUfT ¥VXt-9^j:K 
i 1 b'>y h-foi/UT/MSjS-f -SJi^OJ: 3 

tmit^timx\ mmmmruyvAt:mm 
x^mr>fmf^^i,z. nmmmruyyMz^ 

7 \<uxT-^^^j:bmm^tvfiz]Emiz^j: 0 . mzit 

^j:b- h m^h-f^ziEmiz^j:^ o 
[0036] 115^^2 0^«tlMffMaM«^^afc J: 

y2>.^^m^zxm^mmx.9^ ^y-fx-m.^i.z'^ 

miziim^<r)mti>^ ^yyTm^izmmthiih 
^ii\,z^£hifi. 'mm±^T-vriizky)m-mimx. 
•^m±.-^fifzh%\,z\i. mt^mzi^mmt-?^^ 

[HI] ifwmmmm\<z\%h -^^n-y ry^-y^y 

[02 ] n-v^}Vn y\:^~9(mmm^'a -y ^'la 
[03] EEPROMOr-^'Mi^aiL-tT'/P-f-yo 

[04 ] Wjfmmtmmmjv-^yms^yxi- 
[05] 7r:?i^suiitgi:ryyhiitgfc^igh}^iiJt 
hh. 

\m<mm 

I -^jv^yry^i^^ym^s^m. 

10 rjyta-^ 

II CPU 
1 2 ROM 

13 EEPROM 

1 5 RAM 

2 0 ayhn-;l^a.:::>y h 
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[01] [112] [114] 




